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Background  
To evaluate the clinical, radiographic, and functional outcomes of olecranon fractures 
treated with tension band wiring and to identify factors associated with postoperative 
functional recovery and patient satisfaction. 

Methods  
A retrospective–prospective cross-sectional study was conducted on 82 patients with 
olecranon fractures treated surgically using tension band wiring at Thai Binh General 
Hospital between January 2023 and December 2025. Patients were followed for a 
minimum of 6 months after surgery. Clinical characteristics, radiographic outcomes, 
postoperative complications, elbow function, and patient satisfaction were evaluated 
using radiographic assessment, Mayo Elbow Performance Score (MEPS), and Oxford 
Elbow Score (OES). Data were analyzed using SPSS 22.0, and associations between 
variables were assessed using the Chi-square test. 

Results  
The mean patient age was 46.9 ± 22.6 years, and traffic accidents were the most common 
cause of injury (56.1%). Most patients achieved complete radiographic reduction (92.7%) 
and favorable postoperative functional outcomes. Delayed union occurred in 2.4% of 
patients, while no cases of nonunion, osteomyelitis, myositis ossificans, or osteoarthritis 
were observed. Higher patient satisfaction was associated with better OES outcomes (p = 
0.013). However, rehabilitation practice and MEPS-based elbow mobility were not clearly 
associated with postoperative OES classification. 

Conclusion  
Tension band wiring provided favorable radiographic and functional outcomes with a low 
rate of major complications in selected olecranon fractures. Patient satisfaction appeared 
to be more closely related to patient-reported functional outcomes than clinician-based 
assessments. 

INTRODUCTION 

Olecranon fractures are common intra-articular injuries of 
the elbow, accounting for approximately 10% of elbow frac
tures and occurring across a broad age spectrum.1,2 The 
olecranon plays an essential role in elbow extension and 
joint stability; therefore, displaced fractures frequently re
quire surgical fixation to restore anatomical alignment, 
preserve joint congruity, facilitate early mobilization, and 
reduce the risk of long-term complications such as stiffness 
and post-traumatic arthritis.1 Epidemiological studies have 
shown that olecranon fractures commonly occur in older 

adults following low-energy falls, particularly among el
derly women, while younger patients are more likely to sus
tain injuries related to high-energy trauma such as road 
traffic accidents.3,4 Simple displaced and stable fracture 
patterns, particularly Mayo type 2A fractures, represent the 
most frequently encountered injury configuration in clini
cal practice.2,3 

Among the available surgical techniques, tension band 
wiring (TBW) has long been considered the standard treat
ment method for simple displaced olecranon fractures.5,6 

The biomechanical principle of TBW converts tensile forces 
generated by the triceps muscle into compressive forces 
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at the fracture site, thereby promoting fracture stability 
and bone union during elbow movement.1 Previous studies 
have demonstrated that TBW can provide satisfactory frac
ture healing, favorable Mayo Elbow Performance Scores, 
effective pain relief, and high rates of good-to-excellent 
functional outcomes.1,6 However, despite these advantages, 
TBW is also associated with several hardware-related com
plications, including implant irritation, infection, symp
tomatic prominence, and the need for secondary implant 
removal procedures.7,8 Comparative studies and meta-
analyses have reported that although TBW and plate fixa
tion may achieve similar functional outcomes, TBW is of
ten associated with higher complication and reoperation 
rates.8,9 

Functional recovery following olecranon fracture fixa
tion is influenced not only by fracture union but also by 
fracture morphology, quality of reduction, elbow stability, 
rehabilitation practice, and patient-related factors.10,11 In 
elderly patients, frailty, duration of immobilization, and 
treatment approach may substantially affect postoperative 
elbow motion and disability.12,13 Nevertheless, evidence 
specifically evaluating clinical, radiographic, and patient-
centered outcomes in patients treated with TBW remains 
limited, particularly regarding factors associated with post
operative functional recovery and patient satisfaction. 
Therefore, this study was conducted to evaluate the clin
ical, radiographic, and functional outcomes of olecranon 
fractures treated with tension band wiring and to identify 
factors associated with postoperative functional recovery 
and patient satisfaction. 

MATERIALS AND METHOD 

ETHICAL CONSIDERATIONS 

The study complied with ethical principles that all methods 
and procedures involving human data in this study were 
performed in accordance with the relevant guidelines and 
regulations, including the Declaration of Helsinki. Written 
informed consent was obtained from all participants and 
the parents or legal guardians participant before data col
lection. All collected information was anonymized and used 
solely for research purposes. This study was approved by 
the Institutional Review Board / Science and Technology 
Committee of Thai Binh University of Medicine and Phar
macy (Approval Institutional Decision Number: 821/QĐ-
YDTB , Date: April 23, 2026). 

STUDY DESIGN 

This study was conducted using a retrospective–prospec
tive cross-sectional descriptive design to evaluate the clini
cal, radiographic, and functional outcomes of patients with 
olecranon fractures treated surgically using the tension 
band wiring technique. 

SETTING 

The study was carried out at the Department of Orthopedic 
Trauma and Burns, Thai Binh General Hospital, located at 

530 Ly Bon Street, Tran Lam Ward, Hung Yen Province, 
Vietnam. Data collection and patient follow-up were con
ducted from January 2026 to June 2026. The study included 
patients who underwent surgery between January 2023 and 
December 2025 and were followed for a minimum duration 
of 6 months after surgery. 

PARTICIPANTS 

The study population consisted of patients diagnosed with 
olecranon fractures who underwent surgical fixation using 
the tension band wiring method at Thai Binh General Hos
pital. Eligible participants were aged ≥18 years and had 
complete medical records, radiographic films, laboratory 
investigations, and operative reports. Patients were re
quired to have complete study-related information accord
ing to the standardized data collection form and provide 
consent to participate in the study. 
Patients were excluded if they had incomplete retrospec

tive medical records, multiple trauma or concomitant frac
tures, pre-existing sequelae of the affected upper limb such 
as elbow stiffness, muscle atrophy, or deformity, or open 
olecranon fractures. 

STUDY SIZE 

A total sampling approach was applied in this study. All pa
tients who met the eligibility criteria during the study pe
riod were included. In total, 82 patients fulfilled the inclu
sion criteria and were enrolled in the final analysis. 

VARIABLES 

The study variables included demographic characteristics 
such as age, sex, injured side, cause of injury, and injury 
mechanism. Fracture-related and treatment-related vari
ables included Mayo fracture classification and radi
ographic reduction outcomes. Postoperative follow-up vari
ables included wound healing, rehabilitation practice, 
postoperative follow-up duration, elbow joint function, and 
postoperative complications. 
Functional and satisfaction outcomes were assessed us

ing the Oxford Elbow Score (OES). The OES is a patient-re
ported outcome measure widely used in orthopedic studies 
to evaluate pain, elbow function, and psychosocial impact 
associated with elbow disorders. Each item is scored using 
a 5-point Likert scale ranging from 0 to 4 points, where 0 
represents the worst condition and 4 represents the best 
condition. The total OES ranges from 0 to 48 points, with 
higher scores indicating better elbow function. Outcomes 
were categorized as follows: 40–48 points, very satisfied; 
30–39 points, satisfied; 20–29 points, moderate; and <20 
points, poor. 
In addition to the total OES score, individual OES do

mains, including pain, function, and psychosocial status, 
were analyzed separately. Each domain score ranged from 
0 to 16 points and was classified into four levels: 14–16 
points, excellent; 11–13 points, good; 8–10 points, fair; and 
<8 points, poor. 
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DATA SOURCES AND MEASUREMENT 

Data were collected from hospital medical records, opera
tive reports, radiographic films, and structured study ques
tionnaires. Retrospective clinical information was extracted 
from patient records, while prospective postoperative fol
low-up information was obtained through outpatient re
assessment and direct patient interviews during follow-up 
visits. 
Radiographic reduction outcomes were evaluated using 

postoperative X-ray images. Functional outcomes were as
sessed using the Mayo Elbow Performance Score (MEPS) 
and the Oxford Elbow Score (OES). Rehabilitation practices 
and patient satisfaction were evaluated using standardized 
follow-up questionnaires administered during postopera
tive follow-up. 

BIAS 

Several measures were implemented to minimize potential 
sources of bias. Standardized data collection forms were 
used for all participants to ensure consistency of informa
tion. Patients with incomplete medical records or associ
ated injuries that could affect functional outcomes were ex
cluded from the study. In addition, validated assessment 
tools, including the OES and MEPS, were used to improve 
the reliability and objectivity of postoperative functional 
evaluations. All patients were followed for at least 6 months 
after surgery to ensure adequate assessment of treatment 
outcomes. 

QUANTITATIVE VARIABLES 

Continuous variables, including age and functional scores, 
were summarized using means and standard deviations. 
Quantitative OES scores were further categorized into clini
cally meaningful groups according to predefined cutoff val
ues to facilitate interpretation of postoperative functional 
recovery and patient satisfaction. 

STATISTICAL METHODS 

Data were entered, coded, and analyzed using SPSS version 
22.0. Descriptive statistics were used to summarize demo
graphic, clinical, radiographic, and functional characteris
tics. Categorical variables were presented as frequencies 
and percentages, while continuous variables were ex
pressed as mean ± standard deviation. 
The Chi-square (χ2) test was used to compare categorical 

variables and evaluate associations between fracture clas
sification, rehabilitation practice, elbow mobility, patient 
satisfaction, and OES outcomes. A p-value of less than 0.05 
was considered statistically significant. 
Cases with incomplete data were excluded during the 

participant selection process; therefore, no imputation 
methods for missing data were required. No subgroup 
analyses, interaction analyses, or sensitivity analyses were 
performed in the present study. 

ETHICAL APPROVAL 

The study was approved by the Scientific and Ethics Com
mittee of Thai Binh University of Medicine and Pharmacy 
under Decision No. 821/QD-YDTB and was conducted with 
permission from the Board of Directors of Thai Binh Gen
eral Hospital. All surgical procedures used in the study 
had previously been approved by the hospital’s professional 
council. All participants were fully informed regarding the 
objectives, contents, and benefits of the study before en
rollment. Participation was voluntary, and patients had the 
right to refuse or withdraw from the study at any time with
out affecting their treatment process. All personal informa
tion and medical records were kept strictly confidential and 
used solely for scientific research purposes. Collected data 
were anonymized and coded before analysis. The study did 
not alter routine treatment procedures or introduce any ad
ditional intervention or risk to the participants. Data col
lection, outcome assessment, and statistical analysis were 
performed objectively and accurately to ensure scientific 
validity and integrity. 

RESULTS 

The demographic and injury characteristics of the study 
population are presented in Table 1. The mean age of the 
patients was 46.9 ± 22.6 years, with the >60-year age group 
accounting for the highest proportion (39.0%). Male pa
tients predominated (56.1%). Traffic accidents were the 
most common cause of injury (56.1%), and all cases re
sulted from direct trauma. 
Postoperative complications and radiographic reduction 

outcomes are summarized in Table 2. Only a small pro
portion of patients experienced delayed union after surgery 
(2.4%), while no cases of nonunion, osteomyelitis, myositis 
ossificans, or osteoarthritis were observed. Most patients 
achieved satisfactory radiographic reduction with complete 
correction of displacement (92.7%). 
Figure 1 presents the preoperative and postoperative ra

diographic findings of a right olecranon fracture treated 
with tension band wiring. Preoperative radiographs demon
strated a displaced olecranon fracture, while postoperative 
images showed satisfactory fracture reduction and stable 
fixation with tension band wiring. 
Functional outcomes of the elbow joint after surgery are 

shown in Table 3. Most postoperative patients achieved 
good-to-excellent functional outcomes. Pain was generally 
mild, and the majority of patients obtained favorable Mayo 
Elbow Performance Score (MEPS) results. 
Factors associated with functional rehabilitation out

comes according to the Oxford Elbow Score (OES) are pre
sented in Table 4. Patients with higher satisfaction levels 
generally demonstrated better OES outcomes, and this as
sociation was statistically significant (p = 0.013). Patients 
who underwent guided rehabilitation or rehabilitation at 
medical facilities tended to achieve better OES outcomes; 
however, the difference was not statistically significant. 
Similarly, better elbow mobility according to MEPS was as
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Table 1. Demographic and injury characteristics of the study population (n = 82)            

Characteristics Category n % 

Age group <20 years 16 19.5 

21–40 years 21 25.6 

41–60 years 14 15.9 

>60 years 32 39.0 

Mean age ± SD 46.9 ± 22.6 years 

Sex Male 46 56.1 

Female 36 43.9 

Cause of injury Traffic accident 46 56.1 

Domestic accident 36 43.9 

Mechanism of injury Direct trauma 82 100.0 

Table 2. Postoperative complications and radiographic reduction outcomes       

Variables Category n % 

Postoperative complications Delayed union 2 2.4 

Nonunion 0 0.0 

Osteomyelitis 0 0.0 

Myositis ossificans of the triceps tendon 0 0.0 

Osteoarthritis 0 0.0 

Fracture type and radiographic reduction outcome 

Type II No displacement 64 78.0 

Mild displacement (<2 mm) 6 7.3 

Type III No displacement 12 14.7 

Mild displacement (<2 mm) 0 0.0 

Overall radiographic outcome No displacement 76 92.7 

Mild displacement (<2 mm) 6 7.3 

sociated with higher OES scores, although the difference 
did not reach statistical significance. 

DISCUSSION 

The present study evaluated the clinical, radiographic, and 
functional outcomes of olecranon fractures treated using 
tension band wiring. Most patients achieved favorable radi
ographic reduction and postoperative elbow function, while 
postoperative complications were relatively uncommon. In 
addition, patient satisfaction appeared to be associated 
with Oxford Elbow Score outcomes, whereas rehabilitation 
practice and MEPS-based elbow mobility showed less clear 
relationships with postoperative OES classification. 
Only a small proportion of patients developed delayed 

union, and no cases of nonunion, osteomyelitis, myositis 
ossificans, or osteoarthritis were observed during follow-
up. These findings appear lower than those reported in sev
eral previous studies in which complication or reoperation 
rates after tension band wiring ranged from approximately 
20% to 60%, often related to implant irritation or hard
ware prominence rather than biological failure of fracture 
healing.7,14‑17 Similarly, systematic reviews have described 

post-traumatic osteoarthritis in a notable proportion of pa
tients after olecranon fracture fixation, particularly in the 
presence of instability or comminution.11,17 The relatively 
low complication profile in the current study may partly re
flect the inclusion of selected fracture patterns suitable for 
tension band wiring, acceptable surgical reduction, and the 
relatively limited duration of follow-up. 
Radiographic outcomes in the present study were gener

ally favorable, with most patients achieving complete cor
rection of displacement. Functional recovery was also en
couraging, as the majority of patients demonstrated 
good-to-excellent elbow function, forearm rotation, pain 
outcomes, and MEPS scores. These findings are comparable 
with previous reports showing satisfactory elbow motion 
and high functional scores following olecranon fracture fix
ation with either tension band wiring or plate fixation.5,7,
15,18 Randomized trials and observational studies have sug
gested that when stable fixation and acceptable reduction 
are achieved, postoperative elbow function may remain fa
vorable despite small residual radiographic incongruities.9,
14 This may explain why the majority of patients in the pre
sent cohort maintained satisfactory elbow performance af
ter surgery. 

Clinical, Radiographic, and Functional Outcomes of Olecranon Fractures Treated With Tension Band Wirin…

Orthopedic Reviews 4



Figure 1. Preoperative and postoperative radiographic     
images of olecranon fracture treated with tension band         
wiring.  

Table 3. Functional Outcomes of the Elbow Joint After        
Surgery  

Functional outcomes Excellent Good Fair 

n (%) n (%) n (%) 

Elbow joint function 23 (28.0) 31 
(37.8) 

28 
(34.1) 

Forearm 
pronation–supination 

31 (37.8) 22 
(26.8) 

29 
(35.4) 

Pain level 42 (51.2) 40 
(48.8) 

0 (0.0) 

MEPS functional score 25 (30.5) 33 
(40.2) 

24 
(29.3) 

The relationship between patient satisfaction and OES 
outcomes observed in this study is consistent with the pa
tient-centered nature of the Oxford Elbow Score. OES di
rectly reflects subjective perceptions of pain, daily function, 
and psychosocial impact, which are closely related to how 
patients evaluate treatment success.14 In contrast, rehabil
itation approach and clinician-rated elbow mobility accord
ing to MEPS were not clearly associated with postoperative 
OES classification. Previous studies have also suggested 
that subjective disability, pain perception, and individual 
expectations may influence patient-reported outcomes 
more strongly than isolated radiographic or clinician-based 
assessments.14,19 Therefore, functional evaluation after 
olecranon fracture fixation may benefit from combining ob
jective clinical assessment with patient-reported outcome 
measures. 
Another notable finding was that most patients in the 

study were older adults, while traffic accidents remained 

the leading cause of injury. Previous epidemiological stud
ies have shown that olecranon fractures commonly occur 
in elderly individuals after low-energy falls, particularly 
among women, whereas younger patients more frequently 
sustain injuries related to high-energy trauma such as road 
traffic accidents.3,4 The relatively high proportion of traffic-
related injuries in the present study may reflect local injury 
patterns and demographic characteristics within the study 
population. 
From a practical perspective, the findings suggest that 

tension band wiring remains an appropriate option for se
lected olecranon fractures, particularly simple displaced 
patterns with preserved stability. Acceptable radiographic 
reduction and careful surgical technique may contribute to 
favorable postoperative elbow function and a relatively low 
rate of major complications. The association between OES 
and patient satisfaction also highlights the value of incor
porating patient-reported outcome measures into routine 
postoperative follow-up and counseling, as these tools may 
better capture the patient’s perspective regarding pain re
lief and functional recovery. 
Several limitations should be considered when interpret

ing the results of this study. First, the study was conducted 
at a single center with a relatively modest sample size, 
which may limit the generalizability of the findings. Sec
ond, the retrospective–prospective design may introduce 
selection bias and information bias related to medical 
record completeness. Third, the follow-up duration may 
not have been sufficient to fully evaluate late complications 
such as post-traumatic osteoarthritis or long-term implant-
related symptoms. In addition, the study did not include 
a comparison group treated with alternative fixation tech
niques such as plate fixation, limiting direct comparison 
between treatment methods. Future studies with larger 
multicenter cohorts, longer follow-up periods, and compar
ative designs may provide additional insight into long-term 
functional outcomes and patient-reported recovery after 
olecranon fracture fixation. 

CONCLUSION 

Tension band wiring for olecranon fractures achieved favor
able radiographic reduction and postoperative elbow func
tion with a low rate of major complications in this study. 
Most patients demonstrated good-to-excellent functional 
recovery, and patient satisfaction appeared to be more 
closely associated with Oxford Elbow Score outcomes than 
with clinician-based functional assessment or rehabilita
tion approach. These findings support the continued use 
of tension band wiring in appropriately selected olecranon 
fractures. 
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Table 4. Factors Associated With Functional Rehabilitation Outcomes According to OES          

Variables Category Very good/
good OES 

Moderate 
OES 

Total p 

n (%) n (%) n (%) 

OES classification and 
patient satisfaction 

Very good 
11 (13.4) 0 (0.0) 

11 
(13.4) 

0.013 

Good 
43 (52.4) 28 (34.1) 

71 
(86.6) 

Rehabilitation practice Rehabilitation at medical facilities or 
guided home exercise 

68 (82.9) 1 (1.2) 
69 

(84.1) 
0.294 

Unguided home exercise 
12 (14.6) 1 (1.2) 

13 
(15.9) 

Elbow mobility according 
to MEPS 

Excellent/good 
56 (68.3) 2 (2.4) 

58 
(70.7) 

0.498 

Fair 
24 (29.3) 0 (0.0) 

24 
(29.3) 
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